Over a period of one year from June 1993 to May 1994, 282 children under 6 years old who were household contacts of sputum positive adults with tuberculosis were evaluated in a screening clinic. Of these, 180 (63-8%) had evidence of tuber. culosis, a much higher transmission rate than reported elsewhere. HIV seropositivity was 77-40/o in the adult index cases and 18% in the contact children. No increased infectivity to household contacts was detected in HIV seropositive indq,x adults compared with those who were seronegative. Child tuberculosis contact tracing is essential in these families, where transmission of disease is higher than reported elsewhere, and attention to the health needs of the children may be diminished by the high morbidity and mortality among adult family members.
Since the mid-1980s Malawi has seen a marked increase in annual notification rates for tuberculosis. These have risen from 100/100 000 in 1986 to 400/100 000 in 1994 (Malawi National Tuberculosis Program, personal communication). Similarly HIV seropositivity has risen from 8% to 30% between 1987 and 1994 in urban women tested antenatally in Blantyre.' Children with tuberculosis are usually infected by a sputum positive adult or adolescent in their immediate household, and contact screening is important in detecting early infection in young household members.2 Despite this, child contact screening in busy hospitals in developing countries is often neglected because of other priorities. In Malawi, which is one of the poorest countries in Africa with an underfinanced health service, contact tracing was not routine as part of the national tuberculosis programme, which receives support from the International Union against Tuberculosis and Lung Disease in the form of advisors and drug donations.
The strong association between tuberculosis and HIV infection in adults has become clear as the rising prevalence of tuberculosis in subSaharan Africa has closely reflected rising HIV seroprevalence rates.3 Adults with tuberculosis/HIV co-infection are thought to be no more infectious than HIV seronegatives since more of them are sputum negative and since sputum sterilisation of the smear positive individuals in response to antituberculosis chemotherapy is reported to be satisfactory. 4 The transmission of tuberculosis to children in the households of sputum positive adults in Africa has received relatively little recent attention, and the additional aspect of transmissibility from tuberculosislHIV co-infected adults prompted this study.
Methods
Appointments were offered to all children under 6 years old in the household of every new tuberculosis sputumn positive adult identified at the Queen Elizabeth Central Hospital in Blantyre as part of a new routine contact screening service. On admission of the adult, a child contact screening form was completed listing all child contacts; this was included in the patient's hospital file. All household contacts under 6 years old and any older children with symptoms were offered an appointment for the screening clinic by the district tuberculosis officer (LNM) whose office is on the adult tuberculosis ward. This report concerns only the contacts under the age of 6 years. The screening clinic was run by a consultant paediatrician (JMT) who saw all the patients and read all the Mantoux test results. Mantoux injection, using 1 unit of RT23 Copenhagen solution, was performed by two members of the hospital laboratory staff who were responsible for all Mantoux tests in the hospital. A single PA or AP x ray film of the chest was taken on each child. HIV serology was checked using the Behring ELISA test in as many children as possible, depending on the availability of a parent to provide consent for the test and nursing staff to collect the blood samples. In general, younger and sicker children were more likely to be tested. The study was performed within the limitations of an underfinanced health service with no additional funding; this helps to explain the lack of facilities with which to investigate the children.
Because of the known limitations in both sensitivity and specificity of microscopy and culture of gastric washings,5 and local difficulties in performing the test, the diagnosis of tuberculosis was based on consistent symptoms and signs, chest radiology, Mantoux reaction, and response to treatment. Consistent symptoms included cough or fever of more than two weeks duration and failure to thrive, and in children with extrapulmonary tuberculosis the symptoms included abdominal swelling and altered neurological status. Consistent signs included those of collapse/ consolidation or effusion in the chest and the presence of masses or fluid in the abdomen. Central nervous system signs included Catch up growth was defined as an increase of more than 10 centiles on the weight for age chart in response to antituberculosis treatment in outpatients only, since it could be attributed to no other intervention such as nutritional supplementation which might occur in children admitted to hospital.
Tuberculous disease was suspected in children with similar clinical profiles but who failed to fulfil the above criteria because either (a) the Mantoux response was less than 15 mm, or (b) they defaulted from follow up, or (c) because the disease had not yet interfered with growth by the time treatment was begun.6
The remaining children were considered unlikely to have tuberculous disease and would have included children with a positive Mantoux response but normal chest radiograph and absence of symptoms or signs of disease.
The Malawi national tuberculosis programme guidelines were followed using rifampicin, isoniazid, and pyrazinamide in the standard ambulatory regimen, and additional streptomycin for severe tuberculosis. Drugs were dispensed by the district tuberculosis officer at monthly intervals and appointments Table 2 shows the duration of follow up in the three groups. Default from the clinic was high, with only 133 (47-2%) attending for follow up beyond six weeks. However examination of their tuberculosis registration cards held in the district tuberculosis office showed that 25% of those started on antituberculosis treatment who defaulted from the clinic continued to take medication for two months or more after their last clinic visit, and almost half of those who completed treatment defaulted earlier since it was possible to collect drugs from the tuberculosis office on most days without attending the clinic. This meant that adults attending the hospital for another reason could collect antituberculosis drugs for their children at the same time. Six children required admission to hospital for treatment and the remainder were managed as outpatients. The response to treatment was evaluated in 87 children and was good in 64 (73.6%). In six children (6-9%) there was no response to treatment, and in the remaining 17 (19-5%) response to treatment was equivocal and could not be used as evidence to support the diagnosis. Weight gain after two months of treatment ranged from 5% to 50% of the initial body weight.
Discussion
The AIDS epidemic in Malawi and elsewhere in Africa7 is having serious effects on child morbidity and mortality both from direct consequences of HIV transmission and indirectly from malnutrition and infectious diseases such as tuberculosis. National tuberculosis programmes inevitably concentrate on the public health and cost-effective aspects of the tuberculosis/HIV epidemic, so the needs of children may be neglected since they are generally non-infectious and therefore of no risk to the community. They do, however, represent the potentially infectious adults of the future, and it is clearly more cost effective to treat children before they need admission to hospital.8 It is also important to identify those asymptomatic children who will benefit from isoniazid prophylaxis.9
Our study indicates a high level of transmission of symptomatic tuberculosis to child contacts, in contrast to earlier studies in Britain and the USA, where no recognisable symptoms were seen in 40-50% of infected infants and 80-95% of older children. 10 " An Indian study'2 found a prevalence of active tuberculosis of 20% in under 5 year old contacts of tuberculosis sputum positive adults in a population which had not received BCG vaccine. A study from Kenya found that 23-8% of under 6 year old contacts had active tuberculous lesions.'3 The higher transmission rate in this report may be a result of worse socioeconomic conditions associated with domestic overcrowding and poor nutrition, a greater degree of infectivity in the index cases, or increased genetic susceptibility to tuberculosis. It is possible that the children who attended this clinic were selected because they had symptoms, but we have no evidence for this and almost 50/o who attended were asymptomatic. A possible selection bias is that index patients may have missed the contact procedure at times when the ward was busyoften with three adult patients allocated to each bed -but this would affect both infected and non-infected contacts similarly. The use of only 1 tuberculin unit, which because of local strictures was out of our control, may have resulted in underdiagnosis of tuberculous infection, since the use of 2 or 5. units would almost certainly have produced more positive Mantoux reactions. We had evidence that tuberculous disease was underdiagnosed initially, in that three children who had no symptoms or signs and normal radiology showed growth acceleration when started on isoniazid prophylaxis, suggesting the presence of active disease.
It is reassuring to find no evidence of increased transmissibility of tuberculosis by HIV seropositive adults, consistent with other reports on their usually normal response to antituberculosis chemotherapy.3 It is surprising to find no clear correlation with domestic overcrowding but this may be explained by the fact that most of the children slept in the same room as the index patient, which is more likely to affect the degree of exposure of the child to infection. It is noteworthy that only two (8%) of the 25 seropositive children were thought unlikely to have tuberculosis, suggesting that, once exposed, the HIV positive child is likely to develop active tuberculosis.
The children in this study are particularly at risk because at least two thirds will lose one or both parents as a result of AIDS, and meanwhile they are subject to the problems of chronic illness and economic deprivation within the family. Eighty per cent of the children were HIV seronegative, so should recover from tuberculosis given appropriate care. The long duration of symptoms in these children attests to the diminished attention to their needs and the importance of case finding in this vulnerable age group.
Our findings suggest that in spite of high BCG coverage the young contacts of sputum positive adults are at considerable risk of developing tuberculous disease. Since only six of 180 children with probable or suspected tuberculosis required admission to hospital it is clear that identifying them earlier by contact tracing allowed cheaper ambulatory care. Those children who showed no evidence of disease were offered six months of isoniazid prophylaxis after the first year of this study, when results indicated the need for this, particularly in view of the delayed development of tuberculous disease while under the clinic observation. Our findings were reported locally and regionally, with the recommendation that all under 6 year old contacts and any older children with symptoms should be examined clinically and radiologically, and that isoniazid prophylaxis should be offered to all those without disease in the younger group and to all Mantoux positive older children without evidence of disease. 
